Supplementary Figure 1 | General mechanism of RNA damage and repair. In most cases, a ribotoxin activates the 2'-OH group of the targeted nucleotide, allowing it to carry out nucleophilic attack on the adjacent phosphate backbone to cleave RNA. The 5'-OH and the 2',3'-cyclic phosphate groups generated are not compatible with a classical RNA ligase. Therefore, both ends are processed by a kinase (K) and a phosphatase (P). After phosphorylation at the 5'-end and dephosphorylation at the 3'-end, the two processed ends are joined by a ligase (L) to restore the damaged RNA to its original form (as good as new). With the Pnkp-Hen1 and current Pnkp1-Rnl-Hen1 RNA repair complexes, however, the 2'-OH group responsible for the original RNA cleavage is methylated by a unique 3'-terminal 2'-O-methyltransferase (M) after dephosphorylation but before ligation, resulting in the repaired RNA resisting future cleavage by the same ribotoxin at the repair site (better than new). The same view of the newly discovered Pnkp1-Rnl-Hen1 RNA repair complex from Capnocytophaga gingivalis (Cgi), presented in this study. This system is currently only found in ten bacteria belonging to Flavobacteriaceae family of Bacteroidetes phylum. Most domains of proteins are labeled and colored the same as in Supplementary Fig. 1 with the exception of two new additions: I, insertion domain; LA, ligase-activating domain. Different shades of green are employed for T4 and bacterial ligases to denote that they belong to different families of RNA ligases. Because the insertion domains (I) and the ligase-activating domains of the two bacterial RNA repair systems do not show apparent sequence homology, they are also depicted with different shades of blue (I) and colors (LA). 90  100  110  120  130  140  150  160  170   180  190  200  210  220  230  240  250   260  270  280  290  300  310   #  #  #   #   #   #  # #  #  #   10  20  30  40  50  60  70  80   90  100  110  120  130  140  150   160  170  180  190  200  210  220  230  240   250  260  270  280  290 The image displayed here has the same view as the one shown in Fig. 6a , but the color schemes are different. The surface of the proteins is colored with local electrostatic potential (red, negatively charged; blue, positively charged; white, neutral). The heteroatoms of the docked RNAs are colored individually, with nitrogen in blue, oxygen in red, and phosphate in magenta. The carbon atoms for the 5'-half RNA are colored green, and the ones for the 3'-half are colored yellow. 
AvaPnkp

